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Preface

This is the third National Institutes of Health (NIH) Biennial Report submitted under the requirement
established by Section 104 of the NIH Reform Act (Pub. L. No. 109-482). Appendix A provides the
language in the Reform Act that is relevant to this report, along with the language of two subsequent
laws that supplement the provisions of the Reform Act—the Food and Drug Administration
Amendments Act of 2007 (Pub. L. No. 110-85) and the Newborn Screening Saves Lives Act of 2007 (Pub.
L. No. 110-204). NIH’s goal is for the information in this report to serve as a useful reference for
understanding NIH activities and operations and welcomes feedback on the report.

Chapter Organization

Chapter 1 opens with a statement from the Director of the NIH providing an assessment of the state of
biomedical and behavioral research. It then describes NIH structure, policies, and procedures focusing
on the operations of the extramural and intramural research programs, mechanisms for strategic
planning (including the activities and processes of the Division of Program Coordination, Planning and
Strategic Initiatives, and its management of the Common Fund), and various cross-cutting activities not
covered in the chapters that follow, such as programs that provide the platform for discovery, including
training and career development activities, and science literacy efforts.

Chapter 2 provides an overview of the NIH research portfolio. The topics covered include:
e Identifying Public Health Needs — Epidemiology
e Basic Research
e Preclinical Translational Research
e Clinical Research
e Postclinical Translational Research
e Information at the Service of Health
e Research Technology

The chapter begins with a brief introduction that describes the full continuum of biomedical research at
NIH. The research continuum begins with basic research, moves onto early or preclinical translational
research, then goes into clinical research, proceeds to translational research, and ends with clinical and
community practice. The path in the continuum is not strictly linear, because all steps of biomedical
research can inform and relate to other areas.

The introduction is followed by a summary of the NIH research portfolio across all of the Institutes and
Centers (ICs) and Office of the Director (OD) program offices. Specific examples are included in the
summary, illustrating how NIH research at each stage of the continuum augments human knowledge




and improves public health. Chapter 2 also describes how NIH ensures the uptake of research results by
clinical practitioners and the public. Effective communication activities are another important facet of
NIH’s mission. Targeted health communication plans and information campaigns that provide science-
based information are essential to improving people’s health and saving lives. Chapter 2 concludes with
NIH-funded research technologies, which provide innovative tools that are used within multiple steps in
the continuum and often provide the means for an exchange of information.

Chapter 3 addresses NIH research activities from the perspective of diseases, disorders, and adverse
health conditions. The topics covered include:

e Cancer

e Neuroscience and Disorders of the Nervous System
o Life Stages, Human Development, and Rehabilitation
e Chronic Diseases and Organ Systems

e Autoimmune Diseases

¢ Infectious Diseases and Biodefense

e Minority Health and Health Disparities

These topics, all categories specified in the NIH Reform Act of 2006 (see Appendix A), are grouped
together in one chapter to address the intent of the statute, in terms of presenting information on
diseases, disorders, and adverse health conditions in a standardized format. Each topic is addressed in a
separate section.

Chapter 4 addresses certain NIH Centers of Excellence. Overall, NIH Centers of Excellence are diverse in
focus, scope, and origin. The NIH Centers of Excellence described in this report are a subset—those
established by statutory mandate. This chapter provides overviews, progress reports for the fiscal year
(FY) 2010 and 2011 biennial period (covering programmatic and research activities and outcomes),
recommendations, evaluation plans, and future directions for the six congressionally mandated NIH
Centers of Excellence programs, which are described in the order of their establishment:

e Alzheimer’s Disease Centers (1984)

e Claude D. Pepper Older Americans Independence Centers of Excellence (1989)

e Senator Paul D. Wellstone Muscular Dystrophy Cooperative Research Centers (2001)

¢ National Institute on Minority Health and Health Disparities Centers of Excellence (2001)
e Rare Diseases Clinical Research Network (2003)

e Autism Centers of Excellence (2006)




The Appendices present reference documents and supporting data. Appendix A provides a copy of the
sections of the NIH Reform Act of 2006 (Pub. L. No. 109-482) that require this Biennial Report, as well as
the relevant text from two subsequent laws that supplement the provisions of the Reform Act—the
Food and Drug Administration Amendments Act of 2007 (Pub. L. No. 110-85) and the Newborn
Screening Saves Lives Act of 2007 (Pub. L. No. 110-204). Appendix B lists and provides links to the
missions and strategic plans of the NIH ICs and the missions of the OD program offices. Appendix C
provides the Common Fund Strategic Planning Report of 2011. Appendix D provides excerpts of
Monitoring Adherence to the NIH Policy on the Inclusion of Women and Minorities as Subjects in Clinical
Research as required by the NIH Reform Act of 2006, in order to identify clinical research study
populations and ensure the scientifically appropriate inclusion of individuals according to sex/gender,
race, and ethnicity. Appendix E consists of data on the primary NIH research training program, the
National Research Service Award program, the National Library of Medicine training programs, and NIH
graduate medical education activities. Appendix F provides excerpts of the Report of the Advisory
Committee on Research on Women’s Health, in order to include, by reference, that Biennial Report,
within this one, as required by Section 486(d)(5) and Section 403 of the Public Health Service Act, 42
U.S.C. 283, which predate the reporting requirement established by the NIH Reform Act of 2006.
Appendix G is provided in response to the mandate under SEC. 403 (a)(4)(C)(ii) of the Public Health
Service Act to provide catalogs of disease registries and other data systems. Appendix H includes NIH
funding levels for chronic diseases and organ systems. Appendix | contains a list of acronyms that are
used in this Biennial Report.
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Chapter 1

About NIH

Statement of the Director

It is my honor to present to Congress the Biennial Report of the Director of the National Institutes of
Health (NIH) for Fiscal Years (FYs) 2010 and 2011. Thanks to the ongoing support of Congress, NIH
continues the discovery of fundamental knowledge about the nature and behavior of living systems and
the application of that knowledge to extend healthy life and reduce the burdens of illness and disability.
NIH has been the driving force behind decades of advances that have improved the health of people
across the United States and around the world.

Remarkable Contributions

For 125 years, NIH has been at the forefront of medical research, directing critical funding to research
institutions in cities, regions, and states throughout the nation and the world and stimulating lifesaving
research breakthroughs. Begun as a one-room Laboratory of Hygiene in 1887, NIH today has grown into
a complex and multidisciplinary engine for discovery and innovation, comprising 27 different Institutes
and Centers (ICs).

NIH research advances have prompted a revolution in the diagnosis, treatment, and prevention of
disease. Thanks to discoveries funded through NIH appropriations, NIH-supported research has met
some of our Nation’s biggest health challenges. U.S. life expectancy has increased dramatically over the
past century and continues to improve, gaining about one year of longevity every six years since 1990. A
baby born today can look forward to an average life span of over 78 years, almost three decades longer
than a baby born in 1900.*

We have made impressive gains against cardiovascular disease. In the mid-20th century, cardiovascular
disease caused half of U.S. deaths, claiming the lives of many people still in their 50s or 60s.” Between
1968 and 2008, deaths due to both coronary heart disease and stroke decreased by approximately 75
percent,® and these mortality rates continue to decline.* NIH-supported research led to minimally
invasive techniques to prevent heart attacks and to highly effective drugs to lower cholesterol, control
high blood pressure, and break up artery-clogging blood clots. NIH-funded interventions have also
motivated people to make lifestyle changes that promote health, such as eating less fat, exercising
more, and quitting smoking. These and other factors have contributed to significant health
improvements for Americans. The Centers for Disease Control and Prevention (CDC) reports that the

! National Vital Statistics Reports, Volume 61, Number 6 October 10, 2012. Deaths: Preliminary Data for 2011.
Available at: http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61 06.pdf.

?Fox, CS, et al. Circulation. 2004;110(5)522—7. PMID: 15262842.

> NHLBI Morbidity and Mortality: 2012 Chart Book on Cardiovascular, Lung, and Blood Diseases, page 26.

* National Vital Statistic Reports, Volume 61,Number 4 October 10, 2012. Deaths: Preliminary Data for 2011.



http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61_06.pdf

age-adjusted risk of death decreased by over 60 percent from 1935 to 2011, and heart disease and
cancer, which accounted for 60 percent of all deaths at their peak in 1983, have dropped to 47 percent
in2011.°

Many chronic conditions begin as part of the aging process. One such disease, osteoporosis, can result in
life-threatening bone fractures among older people. NIH-funded research has led to new medications
and management strategies for osteoporosis that have reduced the hospitalization rate for hip fractures
by 16 percent since 1993.° Science has also transformed the outlook for people with age-related
macular degeneration, a major cause of vision loss among the elderly. Twenty years ago, we could do
little to prevent or treat this disorder. Today, because of new treatments and procedures based in part
on NIH research, 1.3 million Americans at risk for severe vision loss over the next five years now can
receive potentially sight-saving therapies.’

Biomedical research also has benefitted those at the beginning of life. NIH-funded research has given
hearing to thousands of children who were born profoundly deaf. Their hearing is made possible with a
cochlear implant, an electronic device that mimics the function of cells in the inner ear. The U.S. Food
and Drug Administration (FDA) approved cochlear implants for pediatric use in 2000. According to the
FDA (as of December 2010), more than 28,400 children in the U.S. have received the devices, enabling
many to develop normal language skills and succeed in mainstream classrooms.®

One of NIH’s greatest achievements over the past 30 years has been to lead the global research effort
against the human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS)
pandemic. Building discovery upon discovery, researchers first achieved fundamental insights about how
HIV works, and then went on to develop rapid HIV tests, identify a new class of HIV-fighting drugs, and,
ultimately, figure out how to combine those drugs in life-saving ways. A recent study estimated that
14.4 million life-years have been gained among adults around the world since 1995 as a result of AIDS
therapies developed through NIH funded research.’ In addition to encouraging progress on an HIV
vaccine, NIH has also led groundbreaking research on using HIV therapies to prevent new infections in
uninfected individuals at high risk of infection, such that we can now envision an AIDS-Free Generation.

An Economic Engine

NIH has propelled research advances for the last 60 years by supporting a robust academic community
that generates biomedical knowledge, patentable inventions, and trained scientists, including over 130
NIH-funded Nobel Laureates. NIH funding supports research personnel at more than 2,600 institutions
that are located in all 50 states, the territories, and more than 90 countries around the world.

> National Vital Statistics Reports, Voume 61, Number 6, October 10, 2012. Deaths: Preliminary Data for 2011.
Available at http://www.cdc.gov/nchs/data/nvsr/nvsr61/nvsr61 06.pdf.

® MMWR. 2006;55(45);1221-4. PMID: 17108890.

7 Bressler, NM, et al. Arch Ophthalmol. 2003;121(11):1621-4. PMID: 14609922.

® Francis HW, et al. Arch Otolaryngol Head Neck Surg. 1999;125(5):499-505. PMID: 10326806.

° Mahy M, et al. Sex Transm Infect. 2010;86(Suppl 2):ii67-71. PMID: 21106515.
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Investing in NIH not only improves America’s health and strengthens our nation’s biomedical research
potential, it propels the U.S. economy. According to United for Medical Research’s report “An Economic
Engine: NIH Research, Employment, and the Future of the Medical Innovation Sector,” the $23.7 billion
NIH spent extramurally in the U.S. in 2011 directly and indirectly supported 432,092 jobs, enabling 16
states to experience job growth of 10,000 jobs or more, propelling $62.135 billion in new economic
ac'civi'cy.10

NIH funding is the foundation for long-term U.S. global competitiveness in industries such as
biotechnology, medical devices, and pharmaceutical development. Innovation in biomedical research in
a knowledge-based world economy has the demonstrable capacity to generate growth, high-quality
jobs, better health, and better quality of life for all Americans. Investments in the biomedical research
infrastructure, in scientists’ ideas, and in workforce training spur innovation that will drive

America’s future growth.

Unprecedented Opportunities

This is an extraordinarily exciting time to be at NIH as we witness a rapidly accelerating understanding of
basic biological mechanisms that will lead to revolutionary new approaches to treat and prevent
disease. This understanding is due in large part to technological advances that are changing our
approach to science. In the past, most basic science projects in biomedicine required investigators to
limit the scope of their studies to some single aspect of cell biology or physiology. The revolution now
sweeping the field is the ability to be comprehensive: to define all the genes of a single human, or
rapidly uncover all the human proteins and their structures. We need look no further than the cost of
deoxyribonucleic acid (DNA) sequencing to see this dynamic at work. The cost curve for sequencing is
dropping at a breathtaking rate; sequencing speed has increased even faster than computer processing
speed. What’s more, the average fully loaded cost of sequencing an entire genome has fallen from
about $61 million a decade ago, to $7 million five years ago, to about $6,500 today. Lower sequencing
costs will likely revolutionize how clinicians diagnose and treat diseases and enable the research
community to pursue previously unimaginable scientific questions.

NIH is the leading supporter of basic biomedical research in the world. Our investments in basic
biomedical and behavioral research make it possible to more accurately characterize the causes of
disease onset and progression, design preventive interventions, develop better diagnostic tests, and
discover new treatments and cures. From the incremental advances in our understanding of a given
disease to the groundbreaking discoveries that revolutionize our approaches for treating or preventing
it, investments in basic research have yielded inestimable rewards and benefits to public health.
Fostering a broad basic research portfolio is a critical component of fulfilling the NIH mission, and with
the pace of discovery brought about by technological advances, we can anticipate an era of ever-
expanding understanding of the fundamental mechanisms of life.

% Ehrlich E (2011). An Economic Engine: NIH Research, Employment and the Future of the Medical Innovation
Sector, United for Medical Research. Available at:
http://www.eyeresearch.org/pdf/UMR_Economic%20Engine 042711a.pdf.
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Just as important to our mission is the translation of basic biological discoveries into clinical applications
that can benefit all. Translational research is a complex process that involves a series of intricate steps.
These steps range from the discovery of basic information about the causes of disease; an assessment of
whether that information has the potential to lead to a clinical advance; the development and
optimization of therapeutics to test in human trials; and, ultimately, the application of the approved
therapy, device, or diagnostic in the real world. Drugs exist for only about 250 of the more than 4,400
conditions with defined molecular causes. And it takes far too long and far too much money to get a
new drug into our medicine cabinets. This is an old problem that cries out for new and creative
solutions.

In the past, drug development was based on a short list of a few hundred targets, but with advances in
technology, we are now able to identify thousands of new potential drug targets.'* We can also study
whole pathways, organ systems, or even entire organisms rather than limiting the research to a single
aspect of cell biology or physiology. Technologies such as large-scale sequencing, robotic high-
throughput screening, and real-time imaging modalities uncover massive amounts of data that may one
day lead to new therapies to prevent, treat, and cure diseases.

But this is not the only way in which technology contributes to this potential revolution in health care.
Development of innovative point-of-care technologies is bringing diagnostics and therapeutics to
patients’ bedsides while reducing costs.

The need for new approaches to prevention, diagnostics, and therapeutics is great. Despite the progress
of the past century, our nation continues to face daunting public health challenges. Chronic burdens
placed on our healthcare system through conditions such as obesity, mental disorders, and Alzheimer’s
disease demand the innovative, scientifically-based solutions that NIH research derives. In addition to
these highly prevalent conditions, there are more than 6,800 rare diseases that affect an estimated 25
to 30 million Americans. NIH is often the only hope for those suffering from these neglected diseases.

We have never witnessed a time of greater promise for advances in medicine than right now. Recent
technological advancements have made the current pace of discovery unimaginable only a few years
ago. We need to capitalize on this moment and tackle the maladies that afflict millions of Americans and
people around the world. And we need to continue to improve our nation’s health. We have achieved
much since NIH’s beginning as a one-room laboratory, but we face many scientific challenges ahead. If
our nation can exploit today’s unprecedented opportunities in biomedical research across the spectrum
from basic science to clinical application, we will be amazed at what tomorrow brings.

—Francis S. Collins, M.D., Ph.D.

" Collins FS. Sci Trans! Med. 2011;3(90):90cm17. PMID: 21734173.
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NIH’s Mission

NIH’s mission is to seek fundamental knowledge about the nature and behavior of living systems and

the application of that knowledge to enhance health, lengthen life, and reduce the burdens of illness

and disability.

The Goals of the Agency Are:

to foster fundamental creative discoveries, innovative research strategies, and their applications

as a basis for ultimately protecting and improving health;

to develop, maintain, and renew scientific human and physical resources that will ensure the
nation’s capability to prevent disease;

to expand the knowledge base in medical and associated sciences in order to enhance the
nation’s economic well-being and ensure a continued high return on the public investment in
research; and

to exemplify and promote the highest level of scientific integrity, public accountability, and
social responsibility in the conduct of science.

In realizing these goals, NIH provides leadership and direction to programs designed to improve the

health of the nation by conducting and supporting research on:

the causes, diagnosis, prevention, and cure of human diseases;

the processes of human growth and development;

the biological effects of environmental contaminants;

the understanding of mental, addictive, and physical disorders; and

directing programs for the collection, dissemination, and exchange of information in medicine
and health, including the development and support of medical libraries and the training of
medical librarians and other health information specialists.

11



Overview of NIH Structure and Organization

NIH is the primary federal agency for leading, conducting, and supporting biomedical and behavioral
research. Composed of the Office of the Director and 27 Institutes and Centers, NIH employs
approximately 18,000 people and is the steward of a $30 billion budget (FY 2011). The leadership and
financial support NIH provides to biomedical, behavioral, and social science researchers extends
throughout our nation and the world.

Institutes and Centers. The 27 NIH ICs are organized with a focus on and expertise in a specific disease
(e.g., cancer, diabetes), an organ system (e.g., heart, eye), life stage (e.g., children, the aging
population), an overarching field of science (e.g., human genome, nursing, environmental health), or a
technology (e.g., biomedical imaging, bioengineering, information technology). The ICs support research
and research training through extramural activities, and most also conduct research and research
training through intramural activities.

Office of the Director (OD). The OD is composed of several offices that provide expert advice to the NIH
Director and his leadership team. It coordinates policy across the NIH research community and
administers centralized support services essential to the NIH mission.

The NIH Office of Extramural Research (OER) provides the corporate framework for NIH administration
of research grants and contracts, ensuring scientific integrity, public accountability, and effective
stewardship of the NIH extramural research portfolio. Offices within OER include the Office of
Laboratory Animal Welfare, Office of Policy for Extramural Research Administration, Office of Extramural
Programs, Office of Research Information Systems, Office of Planning and Communication, and Office of
Administrative Operations.

The Office of Intramural Research (OIR) is responsible for oversight and coordination of intramural
research conducted within NIH laboratories and clinics. Offices within OIR include the Office of
Intramural Training and Education, Office of Technology Transfer, Office of Human Subjects Research,
and the Office of Animal Care and Use.

The role of the OD Division of Program Coordination, Planning, and Strategic Initiatives (DPCPSI) is to
identify emerging scientific opportunities, rising public health challenges, and scientific knowledge gaps
that merit further research; assist NIH in effectively addressing identified areas; and develop and apply
resources (databases, analytic tools, and methodologies) that will support priority setting and analyses
of the NIH portfolio. In addition, DPCPSI manages the NIH Demonstration Projects in High Risk/High
Reward Research, an initiative to test new ways of fostering innovation, which was also authorized
through the Reform Act. Lastly, DPCPSI plans, supports, and provides technical assistance for NIH
program evaluations and manages NIH planning and reporting that are required by the Government
Performance and Results Act and other government-wide performance assessment activities. The
program offices within DPCPSI are the Office of Strategic Coordination, which manages the NIH Common
Fund, the Office of AIDS Research (OAR), the Office of Behavioral and Social Sciences Research (OBSSR),
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the Office of Disease Prevention (ODP), and the Office of Research on Women’s Health (ORWH), and the
Office of Research Infrastructure Programs (ORIP)."

The NIH Common Fund was enacted into law by Congress through the 2006 NIH Reform Act to support
cross-cutting, trans-NIH programs that require participation by at least two NIH ICs or would otherwise
benefit from strategic planning and coordination. The requirements for the Common Fund encourage
collaboration across the ICs while providing the NIH with flexibility to determine priorities for Common
Fund support. To date, the Common Fund has been used to support a series of short term, exceptionally
high impact, trans-NIH programs

NIH Common Fund programs are intended to be:

Transformative: Must have high potential to dramatically affect biomedical and/or behavioral
research over the next decade

e (Catalytic: Must achieve a defined set of high impact goals within a defined period of time

e Synergistic: Outcomes must synergistically promote and advance individual missions of NIH
Institutes and Centers to benefit health

e Cross-cutting: Program areas must cut across missions of multiple NIH Institutes and Centers, be
relevant to multiple diseases or conditions, and be sufficiently complex to require a coordinated,
trans-NIH approach

e Unique: Must be something no other entity is likely or able to do

DPCPSI also manages four OD program offices—OAR, OBSSR, ODP, and ORWH. The Office of Dietary
Supplements is a component within the ODP. The OD program offices fund research using IC award-
making authorities. ICs often partner with one of these program offices to supplement their funding for
a specific program or project.

The OAR coordinates the scientific, budgetary, legislative, and policy elements of the NIH AIDS research
program. OAR sets scientific priorities, enhances collaboration, and ensures that research dollars are
invested in the highest priority areas of scientific opportunity that will lead to new tools in the global
fight against AIDS.

Other OD offices that advise the NIH Director, develop NIH policy, and provide essential NIH-wide
oversight and coordination include the Office of Communications and Public Liaison, the Office of
Science Policy, the Office of Legislative Policy and Analysis, the Office of Management, the Office of
Equal Opportunity and Diversity Management, the NIH Ethics Office, and the Office of the Chief
Information Officer.

12 On December 23, 2011, President Barack Obama signed the Fiscal Year 2012 Omnibus Appropriations bill. As a
result of this legislation, some of the National Center for Research Resources (NCRR) programs and the NIH Office
of Science Education were transferred to the new Office of Research Infrastructure Programs (ORIP), DPCPSI, OD,
NIH. ORIP directly funds research through a separate award authority from those used by ICs.
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ICs and OD offices. The following is a list of NIH ICs and select OD program offices presented in the order
in which they appear on the appropriation table in the Congressional Justification. Appendix B provides
brief descriptions of the missions of the ICs and OD program offices and links to their strategic plans. The
mission statements and strategic plans provided in Appendix B classify and justify NIH priorities.
Historical information about NIH, including the establishment of the categorical Institutes, Centers, and
specialized offices, is maintained by the NIH Office of History, a component of OIR that preserves
records of significant NIH achievements, innovative exhibits, and educational programs to enhance
understanding of NIH biomedical and behavioral research.

Institutes and Centers

e National Cancer Institute (NCI)

e National Heart, Lung, and Blood Institute (NHLBI)

¢ National Institute of Dental and Craniofacial Research (NIDCR)

e National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK)

e National Institute of Neurological Disorders and Stroke (NINDS)

e National Institute of Allergy and Infectious Diseases (NIAID)

e National Institute of General Medical Sciences (NIGMS)

e Eunice Kennedy Shriver National Institute of Child Health and Human Development (NICHD)
e National Eye Institute (NEI)

e National Institute of Environmental Health Sciences (NIEHS)

e National Institute on Aging (NIA)

e National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS)
e National Institute on Deafness and Other Communication Disorders (NIDCD)
e National Institute of Mental Health (NIMH)

e National Institute on Drug Abuse (NIDA)

e National Institute on Alcohol Abuse and Alcoholism (NIAAA)

e National Institute of Nursing Research (NINR)

e National Human Genome Research Institute (NHGRI)

e National Institute of Biomedical Imaging and Bioengineering (NIBIB)

e National Institute on Minority Health and Health Disparities (NIMHD)

e National Center for Research Resources (NCRR)™

e National Center for Complementary and Alternative Medicine (NCCAM)

e John E. Fogarty International Center (FIC)

e National Library of Medicine (NLM)

> On December 23,2011, President Barack Obama signed the Consolidated Appropriations Act, 2012, which
dissolved NCRR and established the National Center for Advancing Translational Sciences (NCATS).
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NIH Clinical Center (CC)
Center for Information Technology (CIT)

Center for Scientific Review (CSR)

Office of the Director

Division of Program Coordination, Planning, and Strategic Initiatives (DPCPSI)
Office of Extramural Research (OER)

Office of Intramural Research (OIR)

Office of Management

Office of Science Policy

Office of Communications and Public Liaison

Office of Equal Opportunity and Diversity Management
Office of Legislative Policy and Analysis

Office of Ombudsman/Center for Cooperative Resolution
NIH Ethics Office

Office of the Chief Information Officer
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Extramural and Intramural Research Programs

As noted, NIH supports research and research training through extramural activities and conducts
research and research training through intramural activities. This section provides overviews of the
extramural and intramural programs.

More than $8 of every $10 appropriated to NIH is awarded by the ICs to the extramural biomedical and
behavioral research community through grants and contracts. The extramural research community is
composed of scientists, clinicians, and other research personnel affiliated with more than 2,600
organizations, including universities, medical schools, hospitals, and other research facilities located in
all 50 states, the District of Columbia, Puerto Rico, Guam, the Virgin Islands, and abroad. In FY 2011, NIH
funded more than 35,000 principal investigators through research grants, with many thousands more
personnel supported by the projects. With NIH support, these investigators, with their research teams,
conduct the vast majority of research that leads to improvements in the prevention, detection,
diagnosis, and treatment of disease and disability.

The NIH Deputy Director for Extramural Research provides leadership and coordinates policy, guidance,
and oversight for IC grant and programmatic management operations and is a conduit for extramural
policy issues with the biomedical research community beyond NIH. OER is where grants policy, program
coordination, compliance, and services converge to support and sustain the NIH extramural research
program.

A primary service OER provides for the NIH grants program is the electronic Research Administration
(eRA) system. eRA supports the grant administration functions for grantees and federal staff from the
submission of applications to the close out of awards. eRA also provides services to other operating
divisions of the Department of Health and Human Services (HHS), as well as other federal agencies, and
supports more than 100,000 investigators worldwide.

Grants Overview

NIH announces the availability of funds for grant programs by issuing funding opportunity
announcements (FOAs)* in the NIH Guide for Grants and Contracts™ and on http://Grants.gov. The
majority of NIH grants funding is for projects that are investigator-initiated and submitted through

omnibus parent announcements that span the breadth of the NIH mission. NIH uses program
announcements (PAs), requests for applications (RFAs), and other types of FOAs, to solicit applications
for funding in targeted areas of research identified through strategic planning. Because many FOAs are
trans-NIH opportunities, their preparation can involve considerable collaboration. In 2010, based on
input from more than 1,000 stakeholders, OER implemented a shorter FOA format that eliminates
redundancy, limits the amount of administrative detail, and directs applicants to the most up-to-date
source of information.

4 An FOA is a publicly available document by which a federal agency makes known its intentions to award grants
or cooperative agreements. FOAs may be known as PAs, RFAs, solicitations, or parent announcements.
> For more information, see http://grants.nih.gov/grants/guide/.
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The main types of grant funding provided by NIH are Research Grants (R series), Career Development
Awards (K series), Research Training and Fellowships (T and F series), and Program Projects/Centers
Grants (P series). Activity codes that incorporate the funding series differentiate the wide variety of
research and research-related awards made by NIH. The most commonly used activity code is the RO1,
which designates a grant for a discrete, specified research project that is generally awarded for 3-5
years. Receipt of an RO1 traditionally is the mark of a scientist achieving scientific independence, and a
faculty member’s track record with RO1 awards often is a significant factor in university promotion and
tenure decisions. Examples of other activity codes are:

e R41/R42 and the R43/R44 for the Small Business Technology Transfer program and the Small
Business Innovation Research program, respectively;

e R21 for exploratory/developmental research projects;

e R15 for Academic Research Enhancement Awards that support small-scale research projects at
educational institutions that have not been major recipients of NIH research grants;

e R24 for research projects that will enhance the capability of biomedical research resources;
e R25 for research education projects;
e F32 for postdoctoral individual fellowships under the National Research Service Award;

e T32 for enabling institutions to make several National Research Service Awards for both pre-
and postdoctoral training;

e KO8, a career development award for providing support and “protected time” to individuals with
a clinical doctoral degree for an intensive, supervised research career development experience;

e PO1 for research program projects that are broadly based, multidisciplinary, often long-term
research, which have a specific major objective or a basic theme; and

e P30 for shared resources and facilities at research centers.
ICs vary in the extent to which they use various activity codes.

Other funding mechanisms are often applied to more unique applications. For example, NIEHS supports
P42 grants, which are part of the Superfund Research Program, a network of university grants designed
to seek solutions to the complex health and environmental issues associated with the nation's worst
hazardous waste sites. The research conducted by the Superfund Research Program is funded and
administered by the NIEHS in coordination with the U.S. Environmental Protection Agency (EPA), the
federal entity charged with cleaning up these sites, and the HHS Agency for Toxic Substances and
Disease Registry.
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Contracts Overview

The Research and Development Contracts mechanism is another means by which NIH supports research
and research-related activities. A research contract is typically used to acquire goods or services for the
direct benefit or use of the government. For example, contracts may be used to support research in
areas of significant scientific interest, to further scientific knowledge, or to achieve a specific research
goal. A research contract differs from a grant in a number of respects that are designed to comply with
provisions of the Federal Acquisition Regulation. These differences include the manner used to solicit
and negotiate the requirement, the level of NIH participation during contract performance, and the
control of study results. Research contracts are awarded to universities, non-profit organizations, and
profit making organizations. Contract opportunities are announced in the NIH Guide for Grants and
Contracts and also on the federal-wide Web site FedBizOpps.gov.

NIH Peer Review Process

All NIH grant, fellowship, and cooperative agreement applications and contract proposals for research
and development funding undergo evaluation through peer review, in which external expert panels
determine which applications or proposals are the most scientifically and technically meritorious (the
first tier of peer review) and are most programmatically relevant and therefore should be considered for
funding (the second tier of peer review). The NIH peer review process is designed to be fair, equitable,
timely, and free of bias. The NIH two-tiered peer review system is mandated by statute (section 492 of
the Public Health Service Act) and by federal regulations governing “Scientific Peer Review of Research
Grant Applications and Research and Development Contract Projects” (42 CFR Part 52h).*

The Center for Scientific Review is the portal for receipt and referral of NIH grant applications and is the
locus for the first level of review for most applications. Applications relevant to the NIH mission receive
two assignments. One assignment is to an IC that has a mission encompassing the aims and objectives of
the application and potential interest in funding the application. The other assignment is to the Scientific
Review Group (SRG) that will conduct the first level of review, including evaluation of scientific and
technical merit. If the application is in response to an RFA, the SRG most often will be convened by the
IC(s) responsible for the initiative. NIH uses established referral criteria to determine the appropriate
SRG to carry out review and the IC(s) most suitable to potentially fund the project.

As noted above, the first level of review is conducted by SRGs that evaluate and give expert advice on
the overall scientific and technical merit of the research proposed in the application, as well as the
protection of human subjects, vertebrate animal welfare, and the budget and period of support
requested. SRGs conducting the first level of review are composed primarily of non-federal experts
qualified by training or experience in particular scientific or technical fields, or as authorities
knowledgeable in the various disciplines and fields related to the applications under review. No more
than one-fourth of the members of any SRG may be federal employees. SRGs may also include public
members with perspective on the public health impact of the research being considered.

% For more information, see http://grants.nih.gov/grants/peer review process.htm.
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The second level of peer review is performed by the National Advisory Councils of each IC, which are
composed of scientific and public members chosen for their expertise, interest, or activity in matters
related to a specific area of science, health, and/or disease. The vast majority of SRG -reviewed
applications assigned to an IC go to the respective Council,*’” which then recommends which applications
should be considered for funding. Identifying applications that further specific program priorities and
potential public health impact is a particularly important function of this second level of peer review.
Advisory Councils recommend projects for funding but do not make funding decisions.

Funding Decisions

Applications that are scientifically meritorious, based on SRG review, and favorably recommended by an
IC’s National Advisory Council are considered for funding. The score given to an application during the
initial peer review process is important, but it is not the sole factor determining an IC’s funding decision.
Other considerations are portfolio balance, requirements specified in congressional appropriations,
programmatic relevance, IC priorities, and availability of funds.

Many ICs establish a “payline,” which is a percentile-based'® funding cutoff point that is determined at
the beginning of the fiscal year by balancing the projected number of applications assigned to an IC with
the amount of funds expected by NIH and the IC to be available for such projects. Applications that
score within the payline are most likely to be funded. However, Advisory Councils consider, evaluate,
and make recommendations on specific applications that score both within and beyond the payline.

In addition to setting paylines, many ICs establish procedures for funding applications that scored
beyond the payline. Terms used for this category of awards vary by IC, but include “select pay,”
“exception pools,” “high program-priority,” and “special emphasis.” What is consistent is the use of
these funds, with strong justification, to support highly innovative or high program-priority applications
that score beyond the payline.

Prior to issuing an award, NIH ensures that the planned research meets all requirements for safe and
responsible conduct. This includes making sure that the research has undergone all necessary reviews
and has obtained required approvals from boards and committees charged with protection of human
subjects; inclusion of minorities, women, and children; humane animal care and use; biosafety; and
other matters, as appropriate. NIH also ensures that the institution where the research takes place has
necessary and appropriate policies in place for avoidance of financial conflicts of interest in research.

7 An application may be designated “Not Recommended for Further Consideration” (NRFC) at the first level of
peer review if it lacks significant and substantial merit; presents serious ethical problems in the protection of
human subjects from research risks; or presents serious ethical problems in the use of vertebrate animals,
biohazards, and/or Select Agents. Applications designated as NRFC do not proceed to the second level of peer
review (National Advisory Council/Board) because they cannot be funded.

18 percentile represents the relative position or rank (from 1 to 100) of each overall impact/priority score.
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Post-Award Administration

NIH policies extend into the post-award phase of research as well, so that NIH can monitor research
progress and provide oversight to ensure responsible conduct of research. Scientific monitoring includes
reviewing yearly progress and financial reports submitted by grantees, the publications generated by the
research, and any invention reports.*® NIH also monitors compliance with federal laws and policies
pertaining to protection of human subjects, the care and use of vertebrate animals used in research,
data sharing, the NIH Public Access Policy, and other matters. In addition, oversight of clinical research
may involve data and safety monitoring and monitoring of inclusion of participants by sex/gender, race,
and ethnicity in clinical research.

Intramural Research Program

Approximately 11 percent of NIH funds support research and training activities carried out by NIH
scientists in NIH laboratories on its campuses in the Bethesda (including the NIH Clinical Center),
Rockville, Frederick, and Baltimore areas in Maryland; Research Triangle Park, North Carolina; Detroit,
Michigan; Phoenix, Arizona; and the Rocky Mountain Laboratories in Hamilton, Montana. Approximately
1,200 principal investigators lead intramural research projects that involve more than 6,000 trainees
ranging from high school students to postdoctoral and clinical fellows. OIR is responsible for trans-NIH
oversight and coordination of intramural research, human subject protections, animal welfare, training,
policy development, laboratory safety, and technology transfer conducted within NIH laboratories and
clinics. OIR is led by the NIH Deputy Director for Intramural Research, and each IC intramural research
program is led by an IC Scientific Director. OIR oversight is carried out in conjunction with the IC
Scientific Directors. A summary of policies governing intramural research can be found in the Intramural
Research Sourcebook.”

The NIH intramural research programs conduct basic, translational, and clinical research.
Organizationally, the individual laboratories and clinics report to their respective IC and are responsible
for conducting original research consistent with the goals of the IC. Most ICs have an intramural
program. As with the extramural program, intramural research proposals are generated by scientists. In
the intramural research program, however, program directions and research priorities are not shaped
primarily through grant awards®* but rather through professional hiring and promotion decisions,
external reviews, and the allocation of resources to laboratories and branches.

Each intramural research program has a promotion and tenure committee that evaluates all
recommendations for professional appointment or promotion, and tenured and tenure-track scientists
undergo formal internal reviews annually. Resource allocations and promotions are determined based
on these reviews. In addition, at least every four years, an external expert Board of Scientific Counselors

'* For more information, see http://grants.nih.gov/grants/funding/sbir_sttr_invention_letter.htm,
http://grants.nih.gov/grants/guide/notice-files/not95-003.html, and https://s-
edison.info.nih.gov/iEdison/timeline.jsp.

% Eor more information, see http://sourcebook.od.nih.gov/.

2 The exception is that intramural investigators are eligible to compete for most NIH Roadmap initiatives to allow
qualified intramural researchers to contribute to the goals of Roadmap programs.

20


http://grants.nih.gov/grants/funding/sbir_sttr_invention_letter.htm
http://grants.nih.gov/grants/guide/notice-files/not95-003.html
https://s-edison.info.nih.gov/iEdison/timeline.jsp
https://s-edison.info.nih.gov/iEdison/timeline.jsp
http